Cysteine proteases in differentiation of embryonic stem cells into neural cells.
Glycosylated mouse cystatin C (mCysC), an endogenous inhibitor of cysteine cathepsin proteases (CP), has been suggested as a cofactor of β-FGF to induce the differentiation of mouse embryonic stem cells into neural progenitor cells (NPCs). To investigate the possible role of CP in neural differentiation, we treated embryoid bodies (EBs) with (i) E64, an inhibitor of papain-like CP and of calpains, (ii) an inhibitor of cathepsin L (iCatL), (iii) an inhibitor of calpains (iCalp), or (iv) cystatins, and their ability to differentiate into neural cells was assessed. We show that the inhibition of CP induces a significant increase in Pax6 expression in EBs, leading to an increase in the number of nestin-positive cells after 3 days. Fourteen days after E64 treatment, we observed increased numbers of β-III-tubulin-positive cells, showing greater percentage of immature neurons, and this feature persisted up to 24 days. At this point, we encountered higher numbers of neurons with inward Na(+) current compared with untreated EBs. Further, we show that mCysC and iCatL, but not unglycosylated egg white cystatin or iCalp, increased the numbers of NPCs. In contrast to E64 and iCatL, mCysC did not inhibit CP in EBs and its neural-inducing activity required β-FGF. We propose that the inhibition of CP induces the differentiation of mouse embryonic stem cells into NPCs and neurons through a mechanism that is distinct from CysC-induced neural differentiation.